There are several ways to predict and/or estimate solar radiation in a particular defined area. It is important to model and design the efficiency of solar systems such as time series, solar radiation data. The time series data are significant for performance prediction and other purposes. The solar radiation data which belong to the defined location are not always available. In this study, it is investigated that how affected hourly solar radiation value under conditions of cloudiness. The methods in the literature are based on a decomposition model that calculates solar radiation components related to atmospheric transmittance. This study aims to evaluate the hourly irradiance by added effect of cloudiness on calculations for Turkey. While a decision matrix was used in several methods, the regression correlation of meteorological parameters was used in the other methods. In addition, the API application program is created by Java programming language. This enables users to obtain solar radiation for getting data, processing, extracting meaningful result and making these processes respectively where they are. The results show that the climate variables, air temperature, and solar radiation were highly correlated to transpiration.
Introduction
Skipping the basic background estimation and calculation can be a bit time-consuming at the beginning of the design process, but there is a great cost-benefit in the long run. The related calculations appear to be sufficient to discriminate each station from the others due to the local characteristic of the defined regions. The methods for calculating solar energy from meteorological data require various climatological and physical parameters. Some of the data are measured directly in weather stations. Other parameters are related to commonly measured data and can be derived with the help of a direct or empirical relationship. On the other hand, the models that have been determined to estimate solar irradiance on the horizontal surfaces can be classified into two types as parametric models and decomposition models. The decomposition models are based on a correlation that this correlation is defined as a function of the hourly clearness index [ratio of hourly global horizontal (I H ) to hourly extraterrestrial radiation (I 0 )] such in this study.
Materials and methods
The first need is to estimate the position of the sun. There is a relationship between the presence of cloud and humidity level in meteorological forecasting. The formula to calculate relative humidity is
where R H is relative humidity, ρ 0 is density of water va- * corresponding author; e-mail: erzuh@itu.edu.tr por, and ρ w is density of water vapor at saturation [1, 2] . The clearness index (k t ) is a random parameter that varies according to time of the year, season, and geographical situation of a defined location. In the literature, we can find a lot of model studies to estimate or define the solar irradiance. In this paper we consider several models which are more accurate model for Istanbul. To find the most suitable model for Istanbul, the effect of cloud on solar irradiance is compared with the article by Kasten and Czeplak [3] . The most important numerous solar radiation numerical method is the correlation that is proposed by Angstrom depending on the monthly average clear sky daily total radiation on horizontal surface (H) for a given location. Prescott has modified the Angstrom method by depending on extraterrestrial radiation instead of clear sky daily radiation as given in Eqs. (2), (3). The monthly average daily extraterrestrial radiation on the horizontal surface is formalized with Eq. (3) [1, [3] [4] [5] [6] [7] [8] [9] :
where a and b are empirical constants; S is the monthly average daily hours of bright sunshine; S 0 is the monthly average of the maximum possible daily hours of bright sunshine i.e., the day length represented by n of the average day of the month; ω s is the sun set hour angle in degrees; ϕ is the latitude, the angular location north or south of the equator; δ is the angular position of the sun at solar noon, called declination as shown in Eqs. (4), (5). Besides, the mentioned equation also depends on the rel-
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w s (4) Moreover, the monthly average maximum possible daily sunshine duration can be computed according to the latitude and the solar declination angle S 0 = 2 15
The web page open free data via worldweatheronline.com /istanbul-weather-history/istanbul/tr.aspx was used in this study for the result evaluation in May 2017, taken into consideration in Istanbul.
Results and discussion
This study investigated the changes in the clearness index, global solar radiation by applying for open days in Istanbul, Turkey. There are several models to estimate or defined the solar radiance due to the locations. The calculation results via the models for Istanbul are illustrated in Fig. 1 . These tested models include both the debilitating effect of the atmosphere and the cloud effect. Below evaluations consist the atmospheric effect only in cloudless conditions. Therefore, these evaluations comprise that it needs to reveal how the amount of change in the clearness index is to be obtained with the debilitating effect of the atmosphere of the components. In this point, Kasten and Czeplak determined that global hemispherical irradiance on a horizontal surface as a function of cloud amount N (eighths) is given by Eq. (6): for that aim. The normalized clearness index defined as Eq. (7) [1, 2]:
where T L is the Linke turbidity parameter, M is the relative air mass given by Kasten [1] and k t is the clearness index, defined as the ratio between horizontal irradiance reaching the earth surface (I H ) and the extraterrestrial solar irradiance at normal incidence (I 0 = 1367 W m −2 ) on the horizontal surface, Eqs. (8)-(10). This index measures the attenuation that the radiation suffers when it passes through the atmosphere
(ln(I λ S/I 0λ )) (10) where S is a factor that accounts for the Sun-Earth distance variation in astronomical units. The Linke turbidity factor T L can be derived from pyrheliometric measurements. The wavelengths λ = 0.38 µm and λ = 0.5 µm are generally used to get the optimum optical thickness of the aerosol [10] . The model comprises a simple exponential correlation. Calculation results are given by Fig. 2 . These calculated values due to Eq. (6) and Eq. (7) As shown in Fig. 3 , the UV index of Istanbul due to the months depends on the seasons and weather conditions. The UV index in May for Istanbul changes value between 7.4 (2016) and 5.4 (2015) as we accepted. In this point, it can be compared with distribution of average cloud humidity in Istanbul as shown in Fig. 4 . The visibility distributions are also given by Fig. 4 as supported by the results. It is clearly seen that May season for Istanbul is under the pure Rayleigh atmosphere condition. This study results give evaluation of sun set and sun rise evaluations for the aim of control of the results. Therefore these control parameters are checked with the average sun hour and sun days.
Conclusion
This study represents that if skies are clear, more heat reaches the earth surface. This leads to warmer temperatures. However, if skies are cloudy, some of the sun rays are reflected off the cloud droplets back into space. Therefore, less of the sun energy is able to reach the earth surface, which causes the earth to heat up more slowly. This leads to cooler temperatures. The agreement between the calculated and estimated values is remarkable and it is recommended for use in any location in Turkey or stations with similar climate. With this study, the issue of cloudless effect for solar irradiance is considered by aspects as investigation of solar energy sector and establishment of Turkey profile. This study is reflected that the dominated factors such as cloudless effects have been identified in the atmosphere, incoming solar radiation is much more effective than on the predictions.
